A hypervariable region of P450IIC5 confers progesterone 21-hydroxylase activity to P450IIC1.
Cytochrome P450IIC5 is a hepatic progesterone 21-hydroxylase while the 95% identical P450IIC4 has a greater than 10-fold higher Km for progesterone 21-hydroxylation and the 74% identical P450IIC1 does not hydroxylate progesterone at detectable rates. Previous work demonstrated that the apparent Km of P450IIC4 for progesterone 21-hydroxylation can be markedly improved by replacing a valine at position 113 with an alanine which is present at this position in P450IIC5. In the present studies, a single point mutation in cytochrome P450IIC1 that changed valine at position 113 to alanine conferred progesterone 21-hydroxylase activity to this enzyme. Although the catalytic activity was less than that of P450IIC5, these results indicate the residue 113 plays a critical role in the determination of the substrate/product selectivity in subfamily IIC P450s. By alignment with the sequence of P450cam, the segment of the polypeptide, residues 95-123, containing residue 113 corresponds to a substrate-contacting loop in the bacterial enzyme. The region containing residue 113, which is highly variable among family II P450s, may also be a substrate-contacting loop in the mammalian cytochromes P450. The exchange of this hypervariable region of cytochrome P450IIC1, residues 95-123, with that of P450IIC5 enhanced the 21-hydroxylase activity of the cells transfected with this chimera to levels similar to those of cells transfected with the plasmid encoding P450IIC5. Kinetic analysis of microsomes isolated from the transfected cells showed that the apparent Km for progesterone 21-hydroxylation of the chimera was indistinguishable from that of P450IIC5.(ABSTRACT TRUNCATED AT 250 WORDS)